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Functional organic material has become the forefront of the current research because
of its excellent photoelectric physical properties. 2-(1-pyridinio)benzimidazolate (SBPa), a
kind of heterocyclic betaine pyridinium compounds with remarkable nonlinear optical prop-
erties, has aroused great interest of researchers all over the world. Herein, the aggregation
behavior and optical properties for SBPa molecules in solvents of various polarity were
investigated systematically by molecular dynamics, density functional theory and combina-
tion of quantum mechanical and molecular mechanical methods (QM/MM). This thesis is
divided into the following three parts:
The first part introduces research subject mainly: the introduction of SBPa molecules,
research background, theoretical models and research methods adopted in the study.
The second part gives a brief introduction about the relevant theories and methods
used in the research process, including wave function-based methods, the density functional
theory (DFT) and molecular dynamics method. In addition, the combination of quantum
mechanics and molecular mechanics methods (QM/MM)have been briefly introduced.
In the third part, based on the introduction of the theoretical method and theoretical
models, we presented a step-by-step theoretical research to explore the unique properties of
SBPa molecules.
Through analysis of the molecular dynamics simulation results of SBPa molecules in
solution, we find that the SBPa molecules have different aggregation behavior in different
polar solvents. In organic solvents, the SBPa molecules are more easy to aggregate with the
decrease of the polarity of solvent. At the same time, there is a very interesting phenomenon,
SBPa molecules can still be a good aggregation in water although the water solution has a
large polarity. And the reason we suggest is the presence of large hydrophobic group of SB-
Pa molecules. What’s more, the absorption spectrum of isolated SBPa molecule has a blue
shift with the increase of the polarity of the solution. When the molecules aggregate in sol-
vents, the absorption spectra has a further blue shift with respect to that without aggregation,
which is mainly derived from the   accumulation effects.





























注。Abe J, Shirai Y 等人[12]于1997年通过对SBPa分子在氯仿中的hyper-Rayleigh散射
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	(r; t) = H^	(r; t) (2.1)
在应用于分子问题时，人们往往需要变换到其不含时形式，此时它是一个能量算子
的本征方程：





















































	(r; R) = '(R) (r;R) (2.4)
上式中的电子部分 (r; R)满足相应的电子波函数的薛定谔方程：
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